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ABSTRACT
Digital literacy is important, particularly for young people as they prepare for college and a career in
modern society. From computer-based tests used to measure student progress on college applications and
online job applications, the transition to college and career requires the use of technology. Individuals
must have digital literacy skills to fully participate and contribute on the job and at school. This includes
people with disabilities. These young adults have aspirations for jobs and higher education just like others
their age and therefore deserve to be taken seriously. This article is a review of literature that explores
what it means to be digitally literate, the digital literacy experience for young adults with disabilities,
and the implications for education and the workplace. It also proposes instructional solutions to aid in
the preparation of young adults for college and career.
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INTRODUCTION
Scholars have studied digital literacy for decades. As a result, multiple models have been developed
to describe and explain the phenomenon. Margaret Spencer (1986) and then Paul Gilster (1997) were
the first to introduce the concept of digital literacy (Buckingham, 2015). Subsequent researchers have
since expanded upon this early work (Koltay, 2011; Knobel & Lankshear, 2006; Merchant, 2007; Russo,
Watkins, & Groundwater‐Smith, 2009). The early definitions focused mostly on technical skills because
computer use at the time was primarily for basic “operational skills” (e.g., calculations and word processing). Now that computers are more advanced, mobile, and used in a variety of ways day-to-day, more
recent definitions often include higher-level cognitive processes such as communication skills and critical thinking skills (Belshaw, 2012; Dede, 2010; Ferrari, 2012; Janssen et al., 2013; Neumann, Finger,
& Neumann, 2017; O’Connor et al., 2002; Scott, 2007). An often cited more expansive definition by
Eshet-Alkalai (2004), claims that “digital literacy involves more than the mere ability to use software
or operate a digital device; it includes a large variety of complex cognitive, motor, sociological, and
emotional skills, which users need to function effectively in digital environments” (p. 93). Along with
expanding the definition, experts have argued that digital literacy is not a singular entity, but instead a
combination of intertwined skill sets, competencies, and attitudes (Bawden, 2008; Hattie, 2009).
More recently, though, Belshaw (2012) has argued that Eshet-Alkalai’s conception of digital literacy
does not account for how digital literacy changes as digital tools and contexts change over time. Belshaw
instead conceptualizes digital literacy as lying on a continuum with skills broken down into levels, akin
to The Levels of Digital Literacy Model created as part of the DigEuLit Project (Martin & Grudziecki,
2006). Low-level skills, sometimes called functional digital literacy skills, are learned quickly with
practice and feedback. Higher level-skills are more complex and take time to develop. Belshaw believes
that these skills are difficult to develop in a one-time, non-contextualized instructional experience. In
parallel, Eshet-Alkalai (2012) updated the model to include “real-time-thinking”; this update recognizes
that people need to be more adept at processing and evaluating large quantities of information due to
the pervasive nature of the internet.
It is clear from the literature that digital literacy is complex and evolving, and, as such, a difficult
concept to pin down. Two recurring themes arise in the literature. One theme is that digital literacy
changes as technology changes; therefore, it must be continually defined and redefined. The second
theme suggests that no definition accurately defines digital literacy for every organization and setting
(Belshaw, 2012, p. 44). Given this, we summarize simply that digital literacy is the acquisition of skills
and abilities necessary to communicate and navigate within current and emerging technologies. Albeit
brief, as new technologies produce new skills, this definition is sustainable and is applicable in the career
and the workplace context congruent with the focus of this paper (Buckingham, 2015; Gilster, 1997;
Reed, 2010; Spencer, 1986; U.S. Department of Labor, 2016).

WHY DO DIGITAL LITERACY SKILLS MATTER?
In the United States, recent legislation called the Workforce Innovation and Opportunity Act (WIOA),
has highlighted the importance of digital literacy skills in the workplace (U.S. Department of Labor,
2016). The skills used to read, understand, and navigate information online have become essential in
recent years because the tools in the workforce continue to change. According to a report conducted by
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the World Economic Forum, technological advances in the next few years will impact all types of work
(World Economic Forum, 2016). In fact, Schwab (2017) argues that we are now entering a new age of
work, which he labeled “the 4th Industrial Revolution.” This shift in the workplace is characterized by
“a fusion of technologies that is blurring the lines between the physical, digital, and biological spheres”
(Schwab, 2017, p. 99). The shift is more than the introduction of new tools and technologies, but also the
reality that digital is becoming embedded in society, impacting how individuals learn, work, and socialize.
Digital skills are not only necessary to perform day-to-day functions in the workplace, but they are also
essential to simply enter the workplace because much of the job application process is now completely
digital (Kavanagh & Johnson, 2017; Westfall & Zeller, 2014). With a competitive job market, recruiters use the internet to reach a wider pool of prospective job candidates. Recruiting online allows for
shortened timelines for recruiting, evaluating, and hiring versus conventional paper and pencil methods.
In addition, candidates who successfully use digital tools in the application process are increasing their
chances of selection by demonstrating their digital skills to recruiters. The U.S. government recognized
the changes in workforce recruitment and skills by identifying the digital literacy skills needed to enter
workforce, which include basic academic skills, critical thinking skills, and self-management skills
needed “for successful transition into and completion of postsecondary education or training, or employment” (U.S. Department of Labor, 2016, p. 128). To emphasize the criticality of this, employers are now
more prescriptive of the required digital literacy skills needed for employment, which is not easily done,
since these skills need to be learned in authentic contexts in order for them to be most effective (Hattie,
1987). For example, Withers et al. (2015) noted in a case study of job-seeking learners at Portland State
University that “digital skills are required to look and apply for jobs, even if those jobs do not require
digital skills on a daily basis” (p. 4). Thus, with online job boards and application submission processes,
digital literacy skill development must precede employment consideration.

Digital Skills Gap
After discussing the definition and importance of digital literacy skills for employment, it is worth describing how digital literacy skills are developed. People become digitally literate both inside and outside of
the classroom. Although it is common for young children to experience technology before even walking,
most kids begin to learn digital literacy skills in school. Children first begin learning how to use technology informally by observing those around them (Plowman, Stevenson, McPake, Stephen, & Adey, 2011;
Plowman, McPake, & Stephen, 2008). They not only learn these early digital skills through observation
and practice but also by adopting “shared social practices with family and friends” (McTavish, 2009, p.
21). Parents also influence children’s attitudes and interest in technology (Lankshear & Knobel, 2011).
However, how children’s digital literacy skills develop over time depends on a number of internal and
external factors including access to technology, self-efficacy, number of hours spent using technology,
and support from parents and teachers (Ba, Tally, & Tsikalas, 2002).
While there is not a commonly accepted measure of digital fluency, some researchers have studied
students’ perceptions of their own digital literacy skills. In one study, Kaminski, Switzer, and Gloeckner
(2009) found that students’ self-reported proficiency with some digital skills diminished from entry to
completion of their undergraduate studies. The study measured students’ perception of their fluency with
technology by surveying incoming freshmen and then surveying the senior class four years later. While
perceptions of fluency increased in basic skills--such as using presentation software and spreadsheets--the
researchers discovered students did not engage in enough advanced applications. Specifically, students
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did not have as much experience creating original content based on what they were learning using digital
tools (Kaminski et al., 2009). This is significant because a number of digital literacy definitions and
frameworks address application skills and the ability to synthesize information in digital environments
and basic technology functions (Belshaw, 2012; Dudeney & Hockly, 2016; Eshet-Alkalai, 2004; Kurtz
& Peled, 2016). We are interested in how this gap in skills manifests for young adults with disabilities.
For students with disabilities, a gap in digital skills is sometimes referred to as the disability digital
divide; this refers to the difference in access to computers and the internet between those with disabilities
and those without (Gorski & Clark, 2002). Kim and Doh (2006) identify disability as both a direct and
indirect cause of this divide. The direct aspect is how the disability itself affects a person’s ability to see,
hear, or manipulate devices. People experience difficulties using technology when they are unable to
read text on a screen due to vision impairment, unable to hear audio in video explanations with hearing
loss, or unable to use functions that require clicking or using a button for individuals with limited dexterity. Indirectly, people with disabilities are impacted by low income and limited education and career
opportunities (Kim & Doh, 2006). Later research by Vicente and Lopez (2010) supports that finding,
showing that people with disabilities are less likely to use the internet due to the added costs for adaptive technology tools. An individual is less prepared to use digital tools that are not easily accessible.
Kim and Doh (2006) add, however, that the socioeconomic factors are only part of the cause. Vicente
and Lopez (2010) point out that people with disabilities are less likely to feel confident in their online
abilities than those without disabilities.

Digital Skills Success
Overcoming the disability digital divide remains a challenge for educators. Despite the barriers, young
adults with disabilities transitioning from school to college, the workplace, or other adult services can,
and do, have success interacting with information and individuals online. As shown by research on the
subject, students with disabilities recognize the value and experience benefits learning online. Yet there
are challenges. Williams and Hanson-Baldauf (2010) investigated the usability of a web portal with
support information for individuals transitioning to independent activities. Key among their findings is
that people with mild learning difficulties can successfully navigate online learning environments. The
ability of individuals with disabilities to adapt to digital tools may be due, in part, to the existing use
of technology tools to assist in their personal life (Hall, 2013). Seok and DaCosta (2016) support this
argument finding that “digital technology implementation in daily life can enhance the digital literacy
of students” (p. 7).
When it comes to academic achievement, many studies show little difference in the impact of learning
online between students with disabilities and those without (Allday, 2011; Dobransky & Hargittai, 2016;
Jelfs & Richardson, 2010; Park & Nam, 2014; Stewart, Mallery, & Choi, 2010). There can be differences depending on the individual and the individual’s disability, however, Stewart, Choi, and Mallory
(2010) suggested students with disabilities were likely to achieve higher grades in online courses versus
traditional classrooms. Stewart et al (2010).. point to the benefits of multimedia course content in flexible environments where students can adapt content into formats they absorb better, and instructors can
share content in ways that meet a larger variety of learner needs. Where MacArthur (2009) determined
that using word processing tools had positive effects on students struggling with writing skills, a study
by Straub (2012) identified a positive impact on writing skills for students with learning disabilities
who received writing instruction and tutoring online. Straub (2012) noted benefits of communication
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in written form and media-rich instruction. One significant benefit Allday (2011) recognized is the
flexibility that online learning provides for students with disabilities. In a study of courses in a virtual
school, students with special needs benefited from taking breaks, repeating multimedia content as needed,
and engaging in activities as often as necessary. In the virtual environment, those students with special
needs seemed to do just as well academically than those without disabilities (Allday, 2011). Students
with disabilities have also been successful at learning and maintaining functional skills. While limited
studies examined just how adolescents and young adults with disabilities practice digital literacy in the
classroom, the results from these studies are mostly positive. An encouraging study by Cihak, Wright,
Smith, McMahon, and Kraiss (2015) examined whether high school students with intellectual disabilities
could acquire and maintain functional digital literacy skills. They focused on three students in a high
school special education classroom. Each using identical computers, the students completed a variety of
tasks including emailing, using job-search websites, bookmarking those sites, and storing and retrieving
documents in cloud storage. The researchers then examined how the students did on those tasks. The
researchers found that the students could acquire the skills with instruction and maintain the skills over
time. Another study by Park and Burford (2013) examined tablet use and whether using tablets could
improve digital media literacy of young adults. The researchers discovered that tablets could improve
digital media literacy, but how individuals used a device had a greater impact than the specific device
they used. For example, using tablets to search for and use information as well as for social purposes
increased the students’ abilities to use the technology as well as comprehend the messages retrieved with
it. Simply put, students using tablets for information or social purposes became better at using those
specific skills (Park & Burford, 2013, p. 276).
Besides being able to apply functional skills successfully, students with disabilities also possess
digital agility--the familiarity, flexibility, and confidence in using digital tools. They also possess skills
in making decisions regarding the use of technology. A study by Seale, Draffan, and Wald (2010) addressed digital inclusion in higher education regarding digital agility. The study suggested the strengths
of disabled students and suggested educators focus on empowering students’ use of technology by,
“recognizing and utilizing the digital agility of disabled students as well as their strategic fluency in
negotiating complex decisions” (Seale et al., 2010, p. 459). They concluded that “disabled students can
be as digitally agile as non-disabled students” (Seale et al., 2010, p. 459). In a study comparing digital
literacy skills of people with and without disabilities in South Korea, Park and Nam (2014) stated that
“people with disabilities are just as capable as anyone else to become digitally literate when technical
barriers are overcome” (p. 410).
The digital literacy skills that people learn and practice throughout their education carry through to
the workplace and life skills. For example, research suggests that student with disabilities value online
communication. In one study of college students at the United Kingdom’s Open University, Hall, Nix,
and Baker (2013) found that “disabled students are more likely than those without a declared disability
to believe that digital skills are important” (p. 216). They investigated the perception of student’s digital
skills development and relevance along with their motivation. While they expected to find little difference between the views of disabled and non-disabled students, their results indicated students with disabilities perceived a greater importance of digital skills, including information literacy and information
communication technology skills, versus their non-disabled counterparts. The researchers concluded a
potential reason for the difference includes, “that these students already see technology as something
that can help with problems resulting from their disability” and that “digital literacy skills may be valued
as a means to facilitate person social interactions” (Hall et al., 2013, p. 224).
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What’s Working?
Success in learning with digital tools for students with disabilities may be attributed to some individuals
already using assistive technologies to accommodate for their disabilities. Additionally, people with disabilities value digital skills (Hall et al., 2013; Jelfs & Richardson, 2010) and can learn technology faster
than those without disabilities when provided with a supportive learning environment. For example,
a study by Badge, Dawson, Cann, and Scott (2008) showed students found and used controls within a
learning system more quickly than those without disabilities. The researchers observed the students may
have been “used to customising their own learning experiences and personalising their computing environment” and were “more self-aware than the control group” who had little interaction with the learning
(Badge et al., 2008, p. 111). The learning environment the institution creates, however, impacts success.
The interaction between students and teacher and the collective efficacy and collaborations are key
factors when students are learning whether in a traditional face-to-face classroom environment or an
online environment (Donohoo, Hattie & Eells, 2018). Wang (2014) addressed the issue of trust in her
research, which includes having confidence not only in the e-learning system but also in the instructor
and institution. Wang (2014) writes that “by implementing strategies and features that enhance the trustworthiness of online learning environments, online instructors can be more effective ... helping students
with disabilities succeed in online learning” (p. 356). Social interaction between instructors and learners
also increases learning goals as discovered by Alamri and Tyler-Wood (2016) who share, “[t]he extent
to which the students will participate in online courses depends on the way instructor will facilitate and
provide appropriate directions to their students” (p. 67). All these findings underscore the importance
of equity in access to education.
The impact of the learning environment and the identified importance of the factors that make up
this environment (e.g., age, gender and geographic location) necessitate the need to innovate improved
student outcomes (Hattie, 1992; Houghton, Hattie, Wood, Carroll, Martin & Tan, 2014). New approaches
may assist by removing the visibility of disabilities. While online learning can break down geographic
barriers such as access as Straub (2012) points out, it may also diminish stigma experienced by those
with disabilities. Barnard-Brak and Sulak (2010) studied attitudes about requesting accommodations by
college students. They found that “individuals with visible disabilities may simply prefer online courses
given that their fellow classmates would possibly never know that they have a disability unless they chose
to disclose this information online” (Barnard-Brak & Sulak, 2010, p. 87).
Gaining confidence in the use of technology tools and online communications also helps people with
disabilities succeed in social engagement. Good and Fang (2015) recognize the social connections young
people make using the internet. Yet those with learning disabilities (LDs), autism spectrum disorders
(ASD) and attention deficit hyperactivity disorder (ADHD) may need additional support as they transition to becoming independent adults to interact with others online safely and effectively. That support
can result in improved social interactions. Good and Fang (2015) argue that young people with LDs or
ASD actually benefit from online interactions where they can rely on text for communication without
confusing social cues. Once in the workplace, this becomes advantageous as technology becomes a
crucial component of business communications.
In the work environment, government regulations support workers with disabilities. The Americans with
Disabilities Act (ADA) “makes it unlawful to discriminate in employment against a qualified individual
with a disability” (Harkin, 1990, p. 7). It also defines reasonable accommodations, which include “making
existing facilities used by employees readily accessible to and usable by individuals with disabilities” and
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the restructuring of a job, modifying the tools to do the job, or providing resources to support completion
of work (Harkin, 1990). Beyond regulation compliance, there are additional advantages to hiring people
with disabilities. The Institute for Corporate Productivity (Institute for Corporate Productivity (i4cp),
2014) found that people with intellectual and developmental disabilities (IDD) performed just as well as
people without disabilities on a number of performance factors. More, employers report cost savings and
productivity improvements when accommodations are put in place for workers with disabilities. Those
include increased employee attendance and decreased costs for retention and training of staff along with
increased overall company productivity (Hartnett, Stuart, Thurman, Loy, & Batiste, 2011; Loy, 2017).

Solutions: How Can We Bridge the Disability Digital Divide?
Based on the body of research on this topic, the question begs, what can educators, instructional designers, policymakers, college and university administrators, and employers do to help bridge the disability
digital divide? In the next section, some of the more promising opportunities to make it easier for people
to acquire digital literacy skills are presented.

DIGITAL TECHNOLOGY USE IN THE CLASSROOM
Using digital technology in the classroom provides many benefits for all students, including those with
disabilities. In grades K-12, research suggests that digital technology can improve knowledge acquisition,
engagement, student achievement, and self-improvement (Alsalem, 2016). One device studied extensively
is the use of the tablet as an instructional tool. Tablets in the classroom have shown improved reading
outcomes for students with intellectual disabilities (Coleman, Hurley, & Cihak, 2012) and reading comprehension and vocabulary of students with attention deficit disorders (ADHD) (Retter, Anderson, &
Kieran, 2013) and autism (Ganz, Boles, Goodwyn, & Flores, 2013; Whitcomb, Bass, & Luiselli, 2011).
What is appealing is how easily this technology suits individuals’ learning needs with modifications,
which helps to provide the learner more control over their learning experience (Coyne, Pisha, Dalton,
Zeph, & Smith, 2010). Additionally, through digital technology, learners have shown more motivation
due to the personalization of the instruction over traditional classroom activities because students are
allowed more freedom to explore independently (Hodis, Hattie & Hodis, 2017).

COMPLY WITH ACCESSIBILITY LAWS AND STANDARDS
Laws in the United States, like the Rehabilitation Act of 1973, established the parameters for access to
education. For instance, “until the mid-1970s, laws in most states allowed school districts to refuse to
enroll any student they considered “uneducable,” a term generally defined by local school administrators” (Martin, Martin, & Terman, 1996, p. 26). That said, the Rehabilitation Act impacts more than
education. Amended in 1998, it includes Section 508, the often-cited rule for accessibility. The amended
Section 508 requires federal agencies to have accessible technology tools for people with disabilities (U.
S. General Services Administration Federal Government, 2003). Federal agencies must now provide the
same access to information for those with and without disabilities. To address advances in technology,
the Architectural and Transportation Barriers Compliance Board, or Access Board, has updated the
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rules defining Section 508 yet again. Compliance will be mandatory as of January 2018 (Information
and Communication Technology (ICT) Standards and Guidelines Final Rule, 2017). This latest update
shifts the focus of guidelines to the function of technology versus product-specific given the rate of
change of technology and adaptation of tools for a variety of purposes. The changes also expand coverage to include electronic documents and content (Econometrica Inc., 2017). It is too soon to tell how
the update for Section 508 will impact learning digital literacy skills specifically, though one can expect
that improved accessibility of online learning will have positive impacts for students with disabilities.
Section 504 of the Rehabilitation Act states that “no otherwise qualified individual with a disability
in the United States ... shall, solely by reason of his or her disability, be excluded from the participation
in, be denied the benefits of, or be subjected to discrimination under any program or activity receiving
federal financial assistance” (Brademas, 1973, p. 141). Another important element of law for individuals
with disabilities is in Section 255 of the Communication Act (Telecommunications Access for People
with Disabilities, 2012). This law requires telecommunication services and products to be accessible
to people with disabilities. This Communications Act was strengthened by the Twenty-First Century
Communications and Video Accessibility Act of 2010, which updated a number of existing laws with
current technologies (21st Century Communications and Video Accessibility Act (CVAA), 2011) including the Americans With Disabilities Act (ADA). The ADA provides enforceable standards to address
discrimination of people with disabilities (Harkin, 1990).
While the regulations create the opportunity for people with disabilities to access education--and
ultimately employment--the reality is that not all of the rules and regulations are meeting the needs of
those with disabilities. In a study of 219 distance education program websites, only 15% were free of
accessibility issues (Schmetzke, 2001). Since then, website accessibility compliance has risen to 23%
globally, however, that percentage is still woefully low by most standards (Erickson, Lee, & von Scrader,
2017; Siteimprove, 2016). Most errors preventing accessibility were a lack of image descriptors or
tags readable by assistive technology for people with visual disabilities. A case study of the University
of Washington Distance Learning Program outlined the efforts for creating accessible online courses
(Burgstahler, Corrigan, & McCarter, 2004). Vagueness in the application of how Section 508 standards
are performed present challenges along with ways of overcoming technical problems such as displaying
some characters on a screen and addressing file formats. The researchers concluded there was a critical
need to define and apply universal design principles in the development of online courses (Burgstahler
et al., 2004).
Conjoined with the need for a set of established standards for designing instruction is an issue of
self-identification. In a study of students’ satisfaction with institutions’ accessibility and compliance
services, the authors found many students did not disclose their disability (Roberts, Crittenden, & Crittenden, 2011). They suggest that, in some cases, students taking online courses may not know what
accommodations are available or what to request. The authors recommend providing online resources
with information about services and accommodation options and developing online courses with the
institution’s disability services. They conclude that “institutions who offer online courses and degree
programs would benefit from providing online resources to all students as to educate them about the
services offered to students with disabilities” (Roberts et al., 2011, p. 247). A coordinated approach to
design and delivery of online instruction may also alleviate unresolved support and accommodation issues
discussed in some research (Fichten et al., 2009; Roberts et al., 2011). Ability is not a factor when access
to tools, training, and accommodations are met. Dobransky and Hargittai (2016) found “no difference
by disability status” in the use of information-seeking, employment, or education behaviors when taking
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into account “basic access, demographics, socioeconomic status, autonomy of use, time spent online, and
Web-use skills” (p. 26). Accessibility laws and standards have yet to scratch the surface of bridging the
gap in digital skills for learners with disabilities, however, they are a foundation for inspiring awareness
and ultimately solutions to the issues.

TAKE A UNIVERSAL DESIGN APPROACH
Where accessibility legislation for education and workforce training might fall short, Universal Design
for Learning (UDL) instructional framework could help accommodate individuals with special learning
needs. Often referred to simply as UDL, it is an approach that attempts to address the needs of all learners
to create including removing and lowering barriers to self-actualization (Mace, Hardie, & Place, 1991).
Moreover, as shown in Figure 1, UDL represents a growing set of design principles aimed at supporting
learners while interacting within a digital learning and non-digital environments (Edyburn, 2010; Hoddis,
Hattie & Hodis, 2017; Iwarsson & Ståhl, 2003; Spooner, Baker, Harris, Ahlgrim-Delzell, & Browder,
2007). The abilities or disabilities of the student do not need adjustment, but rather, the design of the
curriculum and learning environment. In a case study conducted by Meo (2008), a classroom instructor
noted that he typically blamed students for failing his classes thinking they were not prepared or had
Figure 1. Comparison of UDL to other types of instruction. Image reprinted with permission from “Advancing Equity and Inclusion: A Guide for Municipalities,“ by City for All Women Initiative (CAWI),
2015, Retrieved from http://www.cawi-ivtf.org/sites/default/files/publications/advancing-equity-inclusionweb_0.pdf Copyright 2015 by CAWI. Captions adapted with permission from “Implementing Universal
Design for Learning on Canvas,” by Moore, 2017, Canvas Community Blog, Retrieved from https://
community.canvaslms.com/groups/designers/blog/2017/10/16/implementing-universal-design-forlearning-on-canvas Copyright 2017 by Canvas.

837


Digital Citizenship for All

some personal limitations. After following UDL guidelines to develop instruction, the same instructor realized it was the curriculum that was creating barriers, and it needed to be adjusted to increase
options for learning for his students (Meo, 2008). Similarly, a study by Hall, Meyer, and Rose (2012)
pointed out that UDL enables educators to “recognize that variance across individuals in the norm” and
that curriculum should be “adaptable to individual differences rather than the other way around” (p.
4). Researchers welcome this concept suggesting educational institutions “place too much emphasis on
the disabilities in students, not enough on the disabilities in the learning environment” (Rose, Harbour,
Johnston, Daley, & Abarbanell, 2006, p. 150). By applying universal design to structures, designers of
a building may consider the needs of individuals with physical disabilities. Designing an accessible
entryway for individuals in wheelchairs does not diminish access for individuals with full mobility. It
improves access for individuals for a variety of reasons including illness, age, or the burden of carrying
a heavy box.
Nevertheless, the potential of UDL is not yet fully realized. UDL is not just limited to curriculum
or physical disabilities--it can help reduce all types of barriers for students while holding all students to
similar achievement expectations. Development of UDL has largely been a concerted research effort led
by the Center for Applied Special Technology (CAST) (About Universal Design for Learning, 1984),
Mace (2008), and the National Center on Universal Design for Learning (The three Principles of UDL,
2014). The now widely adopted principles, boil down to the three overarching principles of (1) provide
multiple means of representation, (2) provide multiple means of action and expression, and (3) provide
multiple means of engagement (Rose & Meyer, 2002; Rose & Meyer, 2006).
The relationship between learning and technology is reciprocal; as stated, learning to use technology
is critical in this digital age, and using technology is equally important. Technology allows the delivery
of personalized learning (Hall et al., 2012). Meyer and Rose (2000) pinpoint the flexibility of computers
and the internet to assist teachers to create customized instruction through the use of multimedia and
assistive technology. UDL utilizing technology allows for delivery of “flexible instructional practices
directly within the core instructional curriculum” for access by students (Hall et al., 2012, p. 7). The
flexibility that UDL creates benefits everyone in the learning experience, including teachers. One study
related to UDL learned that implementing UDL can save teachers time by creating lessons that involve
all students up front, versus adjusting them after the fact to make accommodations (Spooner et al., 2007).
Rose and Meyer (2006) also explain that an advantage of designing universally is building a lesson once,
but using it many times. A later study by Burgstahler (2001, p. 2) noted that “planning for access as the
course is being developed is much easier than creating accommodation strategies once a person with a
disability enrolls in the course.”
It is imperative to note that teachers carry some of the heaviest burdens in adapting course content
to meet the needs of students with disabilities (Meo, 2008). Lessening the load are readily-available
resources such as curriculum development tips and lesson plan designing with UDL to help (Spooner
et al., 2007). As Pisha and Coyne (2001) stated about the flexibility that UDL provides for teachers, the
“range of new options, when thoughtfully applied, can be expected to facilitate learning, reduce frustration, and promote increased engagement in the learning process” (p. 200).
For all its advantages, it is important to remember that UDL is not a panacea. Hitchcock and Stahl
(2003) prognosticate that, “it is not a replacement for effective classroom practices” (p. 49). In implementing a UDL approach to learning, Hall et al (2012) cautiously state that UDL is not a magic solution
that fits for everyone. Rather, it means that all learners with all their individual difference have equal
and fair access and opportunity to learn the same content in ways that work best for them.
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Making UDL Mainstream
While adapting the learning experience to fit the individual can improve learning outcomes, it is only
a solution if those in roles who create instruction can apply the approach. The literature suggests that
students with disabilities can successfully learn digital skills, but incorporating digital literacy in the
classroom is a challenge for both general and special education teachers (Alsalem, 2016; Voogt, Erstad,
Dede, & Mishra, 2013). Preparing lessons that apply digital literacy in meaningful ways like (Ertmer
& Ottenbreit-Leftwich, 2013) suggest, can be time-consuming. For example, one study surveyed 682
teachers, general and special education teachers, about their experiences teaching digital literacy. The
top challenge among teachers was the time it took to prepare content for digital consumption (Alsalem,
2016). Combining inadequate access to technology tools and restrictive computing policies exacerbates
time constraints (Alenezi, 2017). Also, educators may not be adequately prepared to meet the demands
of the modern classroom (Alenezi, 2017; Borthwick & Hansen, 2017).
Borthwick and Hansen (2017) suggest professional development programs may fill the gap. Alenezi
(2017) identified that teachers’ comfort level with technology impacted their use of it in the classroom,
however, fear of losing instructional time with students prevented teachers from participating in professional development programs offered by their institutions.
Still, professional development programs do not always provide adequate support after training ends
and teachers return to their classrooms. Even when professional development programs are effective at
training individuals how to use and teach digital literacy skills, without continuous support from leadership, teachers may not continue using what they learned (Kafyulilo, Fisser, & Voogt, 2016). Teachers,
including those considered “digital natives” (Prensky, 2001; Southall, 2012), need continuous guidance
and feedback. For example, teachers reluctant to try out new technology in the classroom may rely on
older, and less effective, methods of teaching (Collier, 2012).

LEVERAGING INSTRUCTIONAL MODELS
Why Leverage HPI Models?
Addressing these issues is not easy. One way to approach the challenge of introducing digital literacy
skills to young adults is by using human performance improvement (HPI) tools (Rothwell, 1999). HPI
applies methodologies and strategies drawn from behavioral psychology, instructional technology, and
organizational development, among others, to help people improve their performance in the classroom,
job, and elsewhere. There are several reasons we think using HPI tools for digital literacy improvement
projects is worth considering. The first reason is they provide guidance for working through complex
problems that involve human behavior. Changing human behavior is a difficult endeavor. Many HPI
tools were designed using theoretical and empirical evidence and then tested in practice so they can be
used to reliably change how people learn and behave. Another reason is the tools provide guidance for
different elements of a project. There are a lot of different tasks and processes that practitioners need
to do during the course of a project. HPI tools help to provide an organized framework for completing
each of these tasks and processes, which could help minimize the taxation on educator’s time developing instructional materials. Finally, they help to keep the focus on results. The tools are designed so
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that the end results are always at the forefront, which is important because it makes it easier to stay on
target and within budget.

The HPI Process
Following the foundations of the HPI model, as shown in Figure 2, the process begins with gathering
information to identify the performance problem, why it exists, and determine the gap impacts (Swanson,
2007). This informational gathering stage helps decision makers learn more about the target learning
group and analyze environmental factors that might help or impede success. After defining the goals,
stakeholders discuss solutions and decide how to help people meet those goals. Next, solutions are
developed and tested. In the final stages of the HPI process, the solutions are evaluated against a set of
criteria to determine if it is working or if adjustments are needed (Swanson, 2007).

Designing Learning Experiences
When a learning solution is necessary, HPI practitioners design and develop learning solutions that meet
the needs of the target group. Typically, instruction design supports the goals of the learner. Using reliable
models makes it easy to replicate and adapt content and design elements as necessary. Practitioners of
HPI will choose a model based on their experience using the model, personal preference, desired outputs,
and context for the application. By applying trusted HPI models for instruction, the practitioner creates
learning environments that are not only engaging but also help the learners acquire skills to accomplish
their goals (Swanson, 2007).
Figure 2. Human Performance Improvement Model for designing instruction. Adapted with permission
from “Fundamentals of Performance Improvement: Optimizing Results Through People, Processes, and
Organizations,” Van Tiem, Moseley & Dessigner (2012).
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Digital Literacy Training Program
As a potential exemplary solution that follows federal standards and was designed following the UDL
framework using HPI tools; a research team has recently designed and developed a digital literacy skills
training for young adults with disabilities preparing for college and the workplace preparation. The
College and Career Prep Digital Literacy Training Program is a flexible, blended learning solution for
individuals with learning disabilities. To more adeptly meet the needs of this target audience, training
is in the form of either an online self-study course or as an in-person facilitated learning experience
(which could be one-on-one sessions or in a classroom setting with multiple participants). Sponsored
by the State of Idaho Board of Education Vocational Rehabilitation department, the training program
uses instructional software, Articulate Storyline 2, and hosted online in a way that would maximize
participation with a lightweight, flexible learning management system.
To help meet the needs of a group with diverse learning needs, the training modules work in any order.
The training is adaptable to the learners, so they can complete the workshop online at their convenience
or take as much time as they need to complete the workshop. In rural locations like Idaho, the training
can reach a larger audience with this adaptability. Albeit a byproduct, learners are introduced to learning
online, which is an important lifelong learning skill and digital literacy in and of itself. The modules
are designed for reuse in various capacities (e.g., by a high school teacher for his or her class, as a part
of a one-time instructional offering like a workshop, or even as a tool for parents to work one-on-one
with their children). The program has two main tracks -- Track 1: Entering the Job Market and Track
2: Bound for College. Depending on the learner’s goals, they may complete it in full or in part, as best
suits their needs. The release and implementation of this innovative program are currently underway.
Yet, the initial response by educators, parents, and other service providers is overwhelmingly positive.
There is research forthcoming about how young adults with disabilities respond to the digital literacy
content, instructional design, and learning delivery methods.

CONCLUSION
In sum, it is possible, with the right supports, for young learners with disabilities to achieve their life
goals. Just like everyone else, they want to pursue their goals, dreams, and hopes in efforts to be global
citizens. It is evident digital literacy skills are essential to be able to do so. These skills are necessary
to participate in higher education, to apply for jobs, and to complete job tasks. People with disabilities,
however, have disadvantages when it comes to learning these skills. While the barriers do exist, though,
individuals with disabilities want to learn and can learn digital literacy skills when the learning environment supports their needs. The research cited in this article shows that educators, instructional designers,
administrators, employers, and policymakers can help people with disabilities acquire the digital skills
they need to be successful in the classroom and in the workplace. As depicted in Figure 3, the building
blocks to bridge the digital divide for learners with disabilities includes:
•

Create Flexible and Adaptable Learning Environments: Learning interventions can be flexible and adaptable to address individual needs versus a one-size-fits-all solution by utilizing the
technology tools now available;

841


Digital Citizenship for All

Figure 3. Building Blocks to Support Students with Disabilities Bridge the Digital Divide

•
•

Apply Accessibility Laws and Standards: Accessibility laws and standards help improve online learning environments when their guidelines are followed. Improving compliance creates
improved education experiences while benefiting both the workforce and employers;
Provide Support for Teachers: To be effective when teaching digital literacy skills, or any skill
for that matter, teachers need the training, tools, and support from leadership to implement digital
literacy in the classroom.

We have over one million young people with disabilities in our education system today. As such,
it is imperative they are prepared for the transition to college, the workplace, and adulthood in our
technology-rich world. They have a future filled with digital tools not yet defined; their success is built
upon the digital literacy skills they are supplied with now.

ACKNOWLEDGMENT
This research was supported and fully funded by the Idaho Division of Vocational Rehabilitation. In
particular, we especially thank Mrs. Alison Lowenthal who provided vision, insight and expertise
that greatly assisted the research. We also thank the Michaels & Associates team for their assistance
with developing the Digital Literacies Training program, and the administrators from the Boise State
University’s Office of Sponsored Projects, College of Engineering, and Department of Organizational
Performance and Workplace Learning for their work behind the scenes.

842


Digital Citizenship for All

REFERENCES
About Universal Design for Learning. (1984). Retrieved February 26, 2018, from http://www.cast.org/
Alamri, A., & Tyler-Wood, T. (2016). Factors affecting learners with disabilities: Instructor interaction in
online learning. Journal of Special Education Technology, 32(2), 59–69. doi:10.1177/0162643416681497
Alenezi, A. (2017). Obstacles for teachers to integrate technology with instruction. Education and Information Technologies, 22(4), 1797–1816. doi:10.100710639-016-9518-5
Allday, C. M. M. (2011). Performance of students with exceptionalities in Florida virtual school [Doctoral dissertation]. Oklahoma State University. Retrieved from https://www.learntechlib.org/p/127330/
Alsalem, M. A. (2016). Redefining literacy: The realities of digital literacy for students with disabilities
in K-12. Journal of Education and Practice, 7(32), 205–215.
Ba, H., Tally, W., & Tsikalas, K. (2002). Investigating children’s emerging digital literacies. The Journal
of Technology, Learning, and Assessment, 1(4).
Badge, J. L., Dawson, E., Cann, A. J., & Scott, J. (2008). Assessing the accessibility of online learning.
Innovations in Education and Teaching International, 45(2), 103–113. doi:10.1080/14703290801948959
Barnard-Brak, L., & Sulak, T. (2010). Online versus face-to-face accommodations among college students
with disabilities. American Journal of Distance Education, 24(2), 81–91. doi:10.1080/08923641003604251
Bawden, D. (2008). Origins and concepts of digital literacy. In C. Lankshear & M. Knobel (Eds.), Digital
literacies: Concepts, policies and practices (Vol. 30, pp. 17–32). New York, NY: Peter Lang Publishing.
Belshaw, D. A. J. (2012). What is “digital literacy”? A Pragmatic investigation [Doctoral dissertation].
Durham University. Retrieved from http://etheses.dur.ac.uk/3446
Borthwick, A. C., & Hansen, R. (2017). Digital literacy in teacher education: Are teacher educators
competent? Journal of Digital Learning in Teacher Education, 33(2), 46–48. doi:10.1080/21532974.2
017.1291249
Brademas, J. (1973). Rehabilitation Act of 1973, Pub. L. No. 8070, § 504. Retrieved from https://www.
congress.gov/bill/93rd-congress/house-bill/8070
Buckingham, D. (2015). Defining digital literacy: What do young people need to know about digital
media? Nordic Journal of Digital Literacy, 10(5), 21–35.
Burgstahler, S. (2001). Real connections: Making distance learning accessible to everyone. Retrieved July
5, 2017, from http://www.washington.edu/doit/sites/default/files/atoms/files/Real_Connections_0.pdf
Burgstahler, S., Corrigan, B., & McCarter, J. (2004). Making distance learning courses accessible to students and instructors with disabilities: A case study. The Internet and Higher Education, 7(3), 233–246.
doi:10.1016/j.iheduc.2004.06.004
Cihak, D. F., Wright, R., Smith, C. C., McMahon, D., & Kraiss, K. (2015). Incorporating functional
digital literacy skills as part of the curriculum for high school students with intellectual disability. Education and Training in Autism and Developmental Disabilities, 50(2), 155–171.

843


Digital Citizenship for All

City for All Women Initiative (CAWI). (2015). Advancing Equity and Inclusion: A Guide for Municipalities. Retrieved May 30, 2018, from http://www.cawi-ivtf.org/sites/default/files/publications/advancingequity-inclusion-web_0.pdf
Coleman, M. B., Hurley, K. J., & Cihak, D. F. (2012). Comparing teacher-directed and computer-assisted
constant time delay for teaching functional sight words to students with moderate intellectual disability.
Education and Training in Autism and Developmental Disabilities, 47(3), 280–292.
Collier, A. (2012). Literacy for a digital age: Transliteracy or what? Netfamilynews. Retrieved August
2017, from https://www.netfamilynews.org/literacy-for-a-digital-age-transliteracy-or-what
Coyne, P., Pisha, B., Dalton, B., Zeph, L. A., & Smith, N. C. (2010). Literacy by design: A universal
design for learning approach for students with significant intellectual disabilities. Remedial and Special
Education, 33(3), 162–172. doi:10.1177/0741932510381651
Dede, C. (2010). Comparing frameworks for 21st century skills. In J. A. Bellanca (Ed.), 21st Century
Skills: Rethinking how students learn. Bloomington, IN: Solution Tree Press.
Dobransky, K., & Hargittai, E. (2016). Unrealized potential: Exploring the digital disability divide.
Poetics, 58, 18–28. doi:10.1016/j.poetic.2016.08.003
Donohoo, J., Hattie, J., & Eells, R. (2018). The power of collective efficacy. Educational Leadership,
75(6), 40–44.
Dudeney, G., & Hockly, N. (2016). Literacies, technology and language teaching. In F. Farr & L. Murray (Eds.), The Routledge handbook of language learning and technology (pp. 115–126). London, UK:
Routledge.
Econometrica Inc. (2017). Final regulatory impact analysis: Final rule to update the Section 508 standards
and Section 255 guidelines (No. 1906-001). U.S. Architectural and Transportation Barriers Compliance
Board. Retrieved from https://www.access-board.gov/attachments/article/1888/ICT_FRIA_2017-01-05.
pdf
Educational Testing Service (ETS). (2002). Digital transformation: A framework for ICT literacy. Washington, DC: Educational Testing Service (ETS). Retrieved from http://www.ibertic.org/evaluacion/sites/
default/files/biblioteca/32_digitaltransformation.pdf
Edyburn, D. L. (2010). Would you recognize universal design for learning if you saw it? Ten propositions for new directions for the second decade of UDL. Learning Disability Quarterly, 33(1), 33–41.
doi:10.1177/073194871003300103
Erickson, W., Lee, C., & von Scrader, S. (2017). Disability Statistics from the American Community
Survey (ACS). Cornell University Disability Statistics Website. Ithaca, NY: Cornell University Yang-Tan
Institute (YTI). Retrieved from http://www.disabilitystatistics.org/
Ertmer, P. A., & Ottenbreit-Leftwich, A. (2013). Removing obstacles to the pedagogical changes required
by Jonassen’s vision of authentic technology-enabled learning. Computers & Education, 64, 175–182.
doi:10.1016/j.compedu.2012.10.008

844


Digital Citizenship for All

Eshet, Y. (2012). Thinking in the digital era: A revised model for digital literacy. In E. B. Cohen (Ed.),
Issues in informing science & information technology (Vol. 9, pp. 267–276). Santa Rosa, CA: Informing Science.
Eshet-Alkalai, Y. (2004). Digital literacy: A conceptual framework for survival skills in the digital era.
Journal of Educational Multimedia and Hypermedia, 13(1), 93–106.
FCC. (2011). 21st Century Communications and Video Accessibility Act (CVAA). Retrieved June 5,
2017, from https://www.fcc.gov/consumers/guides/21st-century-communications-and-video-accessibilityact-cvaa
Ferrari, A. (2012). Digital competence in practice: An analysis of frameworks (No. EUR 25351 EN).
Joint Research Center. Retrieved from http://jiscdesignstudio.pbworks.com/w/file/fetch/55823162/
FinalCSReport_PDFPARAWEB.pdf
Fichten, C. S., Ferraro, V., Asuncion, J. V., Chwojka, C., Barile, M., Nguyen, M. N., ... Wolforth, J.
(2009). Disabilities and e-learning problems and solutions: An exploratory study. Journal of Educational
Technology & Society, 12(4), 241–256.
Ganz, J., Boles, M. B., Goodwyn, F. D., & Flores, M. M. (2013). Efficacy of handheld electronic visual
supports to enhance vocabulary in children with ASD. Focus on Autism and Other Developmental Disabilities, 29(1), 3–12. doi:10.1177/1088357613504991
Gilster, P. (1997). Digital literacy. New York, NY: John Wiley & Sons.
Good, B., & Fang, L. (2015). Promoting smart and safe internet use among children with neurodevelopmental disorders and their parents. Clinical Social Work Journal, 43(2), 179–188. doi:10.100710615015-0519-4
Gorski, P., & Clark, C. (2002). Multicultural Education and the Digital Divide: Focus on Disability.
Multicultural Perspectives, 4(4), 28–36. doi:10.1207/S15327892MCP0404_6
Hall, M., Nix, I., & Baker, K. (2013). Student experiences and perceptions of digital literacy skills
development: Engaging learners by design? The Electronic Journal of E-Learning, 11(3), 207–225.
Hall, T. E., Meyer, A., & Rose, D. H. (2012). An introduction to universal design for learning. In T. E.
Hall, A. Meyer, & D. H. Rose (Eds.), Universal design for learning in the classroom. New York, NY:
Guilford Publications.
Harkin, T. (1990). Americans with Disabilities Act of 1990, Pub. L. No. S.933. Retrieved from https://
www.congress.gov/bill/101st-congress/senate-bill/933?q=%7B%22search%22%3A%5B%22American
s+with+Disabilities+Act+of+1990%22%5D%7D&r=1
Hartnett, H. P., Stuart, H., Thurman, H., Loy, B., & Batiste, L. C. (2011). Employers’ perceptions of the
benefits of workplace accommodations: Reasons to hire, retain and promote people with disabilities.
Journal of Vocational Rehabilitation, 34, 17–23.
Hattie, J. (1987). Identifying the salient facets of a model of student learning: A synthesis of metaanalyses. The Journal of Educational Research, 11(2), 187–212.

845


Digital Citizenship for All

Hattie, J. (1992). Measuring the effects of schooling. Australian Journal of Education, 36(1), 5–13.
doi:10.1177/000494419203600102
Hattie, J. (2009). Visible learning: A synthesis of over 800 meta-analyses relating to achievement. New
York, NY: Routledge.
Hitchcock, C., & Stahl, S. (2003). Assistive technology, universal design, universal design for learning: Improved learning opportunities. Journal of Special Education Technology, 18(4), 45–52.
doi:10.1177/016264340301800404
Hodis, F., Hattie, J. A. C., & Hodis, G. (2017). Investigating student motivation at the confluence of
multiple effectiveness strivings: A study of promotion, locomotion, assessment and their interrelationships. Personality and Individual Differences, 109, 181–191. doi:10.1016/j.paid.2017.01.009
Houghton, S., Hattie, J., Wood, L., Carroll, A., Martin, K., & Tan, C. (2014). Conceptualizing loneliness
in adolescents: Development and validation of a self-report instrument. Child Psychiatry and Human
Development, 45(5), 604–616. doi:10.100710578-013-0429-z PMID:24338335
Information and Communication Technology (ICT) Standards and Guidelines Final Rule. (2017). 82
Federal Register §. Retrieved from https://www.access-board.gov/attachments/article/1877/ict-rule.pdf
Institute for Corporate Productivity. (2014). Employing people with intellectual and developmental disabilities. Retrieved from http://www.bestbuddies.org/imintohire/wp-content/uploads/sites/9/2017/01/
Employing-People-with-Intellectual-and-Developmental-Disabilities-i4cp-20141.pdf
Iwarsson, S., & Ståhl, A. (2003). Accessibility, usability and universal design—positioning and definition
of concepts describing person-environment relationships. Disability and Rehabilitation, 25(2), 57–66.
PMID:12554380
Janssen, J., Stoyanov, S., Ferrari, A., Punie, Y., Pannekeet, K., & Sloep, P. (2013). Experts’ views on
digital competence: Commonalities and differences. Computers & Education, 68, 473–481. doi:10.1016/j.
compedu.2013.06.008
Jelfs, A., & Richardson, J. T. E. (2010). Perceptions of academic quality and approaches to studying
among disabled and nondisabled students in distance education. Studies in Higher Education, 35(5),
593–607. doi:10.1080/03075070903222666
Kafyulilo, A., Fisser, P., & Voogt, J. (2016). Factors affecting teachers’ continuation of technology use
in teaching. Education and Information Technologies, 21(6), 1535–1554. doi:10.100710639-015-9398-0
Kaminski, K., Switzer, J., & Gloeckner, G. (2009). Workforce readiness: A study of university students’ fluency with information technology. Computers & Education, 53(2), 228–233. doi:10.1016/j.
compedu.2009.01.017
Kavanagh, M. J., & Johnson, R. D. (Eds.). (2017). Human resource information systems: Basics, applications, and future directions (4th ed.). Los Angeles, CA: SAGE.
Kim, T., & Doh, S. (2006). Analysis of the Digital Divide Between Disabled and Non-Disabled People
in South Korea. Asia Pacific Journal of Public Administration, 28(2), 231–261. doi:10.1080/2327666
5.2006.10779323

846


Digital Citizenship for All

Knobel, M., & Lankshear, C. (2006). Digital literacy and digital literacies: Policy, pedagogy and research
considerations for education. Nordic Journal of Digital Literacy, 1, 12–24.
Koltay, T. (2011). The media and the literacies: Media literacy, information literacy, digital literacy.
Media Culture & Society, 33(2), 211–221. doi:10.1177/0163443710393382
Kurtz, G., & Peled, Y. (2016). Digital learning literacies: A validation study. Issues in Informing Science
& Information Technology, 13, 145–158. doi:10.28945/3479
Lankshear, C., & Knobel, M. (2011). New literacies: Everyday practices and social learning (3rd ed.).
Berkshire, England: Open University Press.
Loy, B. (2017). Workplace accommodations: Low cost high impact (No. 1605DC-17-C-0038). Office
of Disability Employment Policy.
MacArthur, C. A. (2009). Reflections on research on writing and technology for struggling writers.
Learning Disabilities Research & Practice: A Publication of the Division for Learning Disabilities.
Council for Exceptional Children, 24(2), 93–103.
Mace, R. L. (2008). Center for universal design: Environments and products for all people. Retrieved
February 26, 2018, from https://projects.ncsu.edu/ncsu/design/cud/index.htm
Mace, R. L., Hardie, G. J., & Place, J. P. (1991). Accessible environments: Toward universal design. In
W. F. E. Preiser, J. Vischer, & E. T. White (Eds.), Design intervention: Toward a more humane architecture (pp. 156–176). New York, NY: Van Nostrand Reinhold.
Martin, A., & Grudziecki, J. (2006). DigEuLit: Concepts and tools for digital literacy development. Innovation in Teaching and Learning in Information and Computer Sciences, 5(4), 1–19.
Martin, E. W., Martin, R., & Terman, D. L. (1996). The legislative and litigation history of special education. The Future of Children, 6(1), 25–39. doi:10.2307/1602492 PMID:8689259
McTavish, M. (2009). ‘I get my facts from the Internet’: A case study of the teaching and learning of
information literacy in in-school and out-of-school contexts. Journal of Early Childhood Literacy, 9(1),
3–28. doi:10.1177/1468798408101104
Meo, G. (2008). Curriculum planning for all learners: Applying universal design for learning (UDL) to
a high school reading comprehension program. Preventing School Failure, 52(2), 21–39. doi:10.3200/
PSFL.52.2.21-30
Merchant, G. (2007). Writing the future in the digital age. Literacy Discussion, 41(3), 118–128.
doi:10.1111/j.1467-9345.2007.00469.x
Meyer, A., & Rose, D. H. (2000). Universal design for individual differences. Educational Leadership,
58(3), 39–43.
Moore, E. J. (2017). Canvas Community Blog. Retrieved May 29, 2018, from https://community.canvaslms.com/groups/designers/blog/2017/10/16/implementing-universal-design-for-learning-on-canvas
Neumann, M. M., Finger, G., & Neumann, D. L. (2017). A Conceptual Framework for Emergent Digital
Literacy. Early Childhood Education Journal, 45(4), 471–479. doi:10.100710643-016-0792-z

847


Digital Citizenship for All

Park, E.-Y., & Nam, S.-J. (2014). An analysis of the digital literacy of people with disabilities in Korea:
Verification of a moderating effect of gender, education and age. International Journal of Consumer
Studies, 38(4), 404–411. doi:10.1111/ijcs.12107
Park, S., & Burford, S. (2013). A longitudinal study on the uses of mobile tablet devices and changes
in digital media literacy of young adults. Educational Media International, 50(4), 266–280. doi:10.10
80/09523987.2013.862365
Pisha, B., & Coyne, P. (2001). Smart from the start: The promise of universal design for learning. Remedial and Special Education, 22(4), 197–203. doi:10.1177/074193250102200402
Plowman, L., McPake, J., & Stephen, C. (2008). Just picking it up? Young children learning with technology at home. Cambridge Journal of Education, 38(3), 303–319. doi:10.1080/03057640802287564
Plowman, L., Stevenson, O., McPake, J., Stephen, C., & Adey, C. (2011). Parents, pre-schoolers and
learning with technology at home: some implications for policy: Parents and pre-schoolers. Journal of
Computer Assisted Learning, 27(4), 361–371. doi:10.1111/j.1365-2729.2011.00432.x
Prensky, M. (2001). Digital game-based learning (Vol. 1). New York, NY: McGraw-Hill.
Reed, J. Museum and Library Services Act, Pub. L. No. S. 3984, § 202 (2010). Retrieved from https://
www.congress.gov/bill/111th-congress/senate-bill/3984?q=%7B%22search%22%3A%5B%22S.+398
4%22%5D%7D&r=1
Retter, S., Anderson, C., & Kieran, L. (2013). iPad use for accelerating reading gains in secondary students with learning disabilities. Journal of Educational Multimedia and Hypermedia, 22(4), 443–463.
Roberts, J. B., Crittenden, L. A., & Crittenden, J. C. (2011). Students with disabilities and online learning: A cross-institutional study of perceived satisfaction with accessibility compliance and services. The
Internet and Higher Education, 14(4), 242–250. doi:10.1016/j.iheduc.2011.05.004
Rose, D. H., Harbour, W. S., Johnston, C. S., Daley, S. G., & Abarbanell, L. (2006). Universal design
for learning in postsecondary education: Reflections on principles and their application. Journal of
Postsecondary Education and Disability, 19(2), 135–151.
Rose, D. H., & Meyer, A. (2002). Teaching every student in the digital age: Universal design for learning. Alexandria, VA: Association for Supervision and Curriculum Development.
Rose, D. H., & Meyer, A. (2006). A practical reader in universal design for learning. Cambridge, MA:
Harvard Education Press.
Rothwell, W. J. (1999). ASTD models for human performance improvement: Roles, competencies, and
outputs. Alexandria, VA: American Society for Training and Development.
Russo, A., Watkins, J., & Groundwater‐Smith, S. (2009). The impact of social media on informal learning in museums. Educational Media International, 46(2), 153–166. doi:10.1080/09523980902933532
Schmetzke, A. (2001). Online distance education “Anytime, anywhere” but not for everyone. Information Technology and Disabilities Journal, 7(2), 1–22.
Schwab, K. (2017). The fourth industrial revolution. New York, NY: Crown Business.

848


Digital Citizenship for All

Scott, L. A. (2007). Framework for 21st century learning. Retrieved February 23, 2018, from http://
www.p21.org/
Seale, J., Draffan, E. A., & Wald, M. (2010). Digital agility and digital decision‐making: Conceptualising
digital inclusion in the context of disabled learners in higher education. Studies in Higher Education,
35(4), 445–461. doi:10.1080/03075070903131628
Seok, S., & DaCosta, B. (2016). Digital literacy of youth and young adults with intellectual disability
predicted by support needs and social maturity. Assistive Technology Journal, 29(3), 123–130. doi:10.
1080/10400435.2016.1165759 PMID:27057650
Siteimprove. (2016). Why web accessibility should be a priority now: 3 stats to prove it. Retrieved April
5, 2018, from https://siteimprove.com/blog/why-web-accessibility-should-be-a-priority-now-3-stats-toprove-it
Southall, S. P. (2012). Digital native preservice teachers: An examination of their self-efficacy beliefs regarding technology integration in classroom settings [Doctoral dissertation]. Virginia Commonwealth University. Retrieved from https://scholarscompass.vcu.edu/cgi/viewcontent.cgi?article=3823&context=etd
Spencer, M. (1986). Emergent literacies: A site for analysis. Language Arts, 63(5), 442–453.
Spooner, F., Baker, J. N., Harris, A. A., Ahlgrim-Delzell, L., & Browder, D. M. (2007). Effects of training in universal design for learning on lesson plan development. Remedial and Special Education, 28(2),
108–116. doi:10.1177/07419325070280020101
Stewart, J. F., Mallery, C., & Choi, J. (2010). A multilevel analysis of distance learning achievement:
Are college students with disabilities making the grade? Journal of Rehabilitation, 76(2), 27.
Straub, C. (2012). The Effects of Synchronous Online Cognitive Strategy Instruction in Writing for
Students with Learning Disabilities [Doctoral dissertation]. University of Central Florida. Retrieved
from http://stars.library.ucf.edu/etd/2425/
Swanson, R. (2007). Analysis for improving performance: Tools for diagnosing organizations and documenting workplace expertise. San Francisco, CA: Berrett-Koehler Publishers.
Telecommunications Access for People with Disabilities. (2012). Retrieved June 5, 2017, from https://
www.fcc.gov/consumers/guides/telecommunications-access-people-disabilities
The Three Principles of UDL. (2014). Retrieved February 26, 2018, from http://www.udlcenter.org/
aboutudl/whatisudl/3principles
U. S. General Services Administration Federal Government. (2003). Section 508 Law and Related Laws
and Policies. Retrieved June 5, 2017, from https://www.section508.gov/content/learn/laws-and-policies
U.S. Department of Labor. (2016). The Workforce Innovation and Opportunity Act. Retrieved February
26, 2018, from https://www.doleta.gov/wioa/
Van Tiem, D. M., Moseley, J. L., & Dessinger, J. C. (2012). Fundamentals of performance improvement:
Optimizing results through people, process, and organizations. San Francisco, CA: Pfeiffer.

849


Digital Citizenship for All

Vicente, M. R., & López, A. J. (2010). A multidimensional analysis of the disability digital divide: Some
evidence for Internet use. The Information Society, 26(1), 48–64. doi:10.1080/01615440903423245
Voogt, J., Erstad, O., Dede, C., & Mishra, P. (2013). Challenges to learning and schooling in the
digital networked world of the 21st century. Journal of Computer Assisted Learning, 29(5), 403–413.
doi:10.1111/jcal.12029
Wang, Y. D. (2014). Building student trust in online learning environments. Distance Education, 35(3),
345–359. doi:10.1080/01587919.2015.955267
Westfall, R. L., & Zeller, W. L. (2014, September 23). 8843388. US Patent. USPTO. Retrieved from
https://www.google.com/patents/US8843388
Whitcomb, S. A., Bass, J. D., & Luiselli, J. K. (2011). Effects of a computer-based early reading program
(Headsprout) on word list and text reading skills in a student with autism. Journal of Developmental and
Physical Disabilities, 23(6), 491–499. doi:10.100710882-011-9240-6
Williams, P., & Hanson-Baldauf, D. (2010). Testing a web information portal for people with learning disabilities. Journal of Research in Special Educational Needs, 10(1), 42–51. doi:10.1111/j.14713802.2009.01142.x
Withers, E., Jacobs, G., Castek, J., Pizzolato, D., Pendell, K. D., & Reder, S. (2015). Corrections and
reentry: Digital literacy acquisition case study (No. LG-06-11-0340-11). Portland State University.
Retrieved from http://archives.pdx.edu/ds/psu/16519
World Economic Forum. (2016). The future of jobs: Employment, skills and workforce strategy for the
fourth industrial revolution (No. 010116). Retrieved from http://www3.weforum.org/docs/WEF_Future_of_Jobs.pdf

This research was previously published in the International Journal of Digital Literacy and Digital Competence (IJDLDC)
edited by Antonio Cartelli, pages 1-20, copyright year 2018 by IGI Publishing (an imprint of IGI Global).

850

